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(57) ABSTRACT

An organic light emitting display having an active layer of a
thin film transistor formed on a substrate, a first conductive
layer formed at an edge of the active layer, a first insulation
layer formed on the substrate and the first conductive layer, a
second conductive layer corresponding to a central area of the
active layer formed on the first insulationlayer, a fanout lower
electrode separated a predetermined distance from the second
conductive layer, a pixel electrode, a third conductive layer
formed on the second conductive layer, a fanout upper elec-
trode formed on the fanout lower electrode, a second insula-
tion layer formed on the third conductive layer, the fanout
upper electrode, and the pixel electrode, and source and drain
electrodes contacting the pixel electrode and formed on the
second insulation layer.

19 Claims, 11 Drawing Sheets
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1
ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOF

CLAIM OF PRIORITY

This application makes reference to, incorporates the same
herein, and claims all benefits accruing under 35 U.S.C §119
from an application entitled ORGANIC LIGHT EMITTING
DISPLAY DEVICE AND MANUFACTURING METHOD
THEREOF earlier filed in the Korean Industrial Property
Office on Nov. 11, 2009, and there duly assigned Serial No.
10-2009-0108659 by that Office.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic light emitting
display device and a manufacturing method thereof, and more
particularly, to an organic light emitting display device hav-
ing a simplified manufacturing process, and a manufacturing
method thereof.

2. Description of the Related Art

Flat display devices such as organic light emitting display
devices and liquid crystal display devices are manufactured
on a substrate on which a pattern including thin film transis-
tors (TFTs), capacitors, and wires connecting them is formed.
In general, to form a pattern of a fine structure including the
TFTs, the pattern is transferred to the substrate, on which the
flat display device is manufactured, by using a mask having
the fine pattern formed thereon.

A photolithography process is generally used as the pro-
cess to transfer the pattern using the mask. According to the
photolithography process, photoresist is uniformly coated on
the substrate where the pattern is to be formed. The pattern on
the mask is exposed to the photoresist by using an exposure
apparatus such as a stepper. Then, (when the photoresist is
positive photoresist,) the exposed photoresist is developed.
Also, after the photoresist is developed, the pattern is etched
by remaining photoresist which is used as a mask, thus
removing unnecessary photoresist.

In the process to transfer the pattern using the mask, since
amask on which a necessary pattern is formed is prepared, as
the number of processes using the mask increases, manufac-
turing costs for preparing the mask increases. Also, since the
above-described complicated processes are needed, a manu-
facturing process is complicated and manufacturing time is
prolonged so that the manufacturing cost may be increased.

SUMMARY OF THE INVENTION

To solve the above and/or other problems, the present
invention provides an organic light emitting display device
which may reduce a patterning process using a mask, and a
manufacturing method thereof.

According to an aspect of the present invention, an organic
light emitting display device includes an active layer of a thin
film transistor formed on a substrate, a first conductive layer
separately formed at an edge of the active layer, a first insu-
lation layer formed on the substrate and the first conductive
layer, a second conductive layer formed to correspond to a
central area of the active layer with the first insulation layer
interposed therebetween, a fanout lower electrode separated a
predetermined distance from the second conductive layer and
formed of the same material in the same layer as that of the
second conductive layer, a pixel electrode separated a prede-
termined distance from the second conductive layer and
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2

formed of the same material in the same layer as that of the
second conductive layer, a third conductive layer formed on
the second conductive layer, a fanout upper electrode formed
onthe fanout lower electrode and formed ofthe same material
in the same layer as that of the third conductive layer, a second
insulation layer formed on the third conductive layer, the
fanout upper electrode, and the pixel electrode, and source
and drain electrodes contacting the pixel electrode and
formed on the second insulation layer.

The organic light emitting display device may further
include a first lower electrode of a capacitor separated from a
predetermined distance from the active layer and formed of
the same material in the same layer as that of the active layer,
a first upper electrode formed on the first lower electrode of
the capacitor and formed of the same material in the same
layer as that of the first conductive layer, a second lower
electrode formed on the first upper electrode of the capacitor
and formed of the same material in the same layer as that of
the second conductive layer, and a second upper electrode
formed on the second lower electrode of the capacitor and
formed of the same material in the same layer as that of the
third conductive layer.

The second conductive layer may include at least one mate-
rial selected from a group consisting of ITO (indium tin
oxide), IZO (indium zinc oxide), ZnO (zinc oxide), and In2P3
(indium oxide).

The third conductive layer may include at least one mate-
rial selected from a group consisting of Ag (silver), Mg (mag-
nesium), Al (aluminum), Pt (platinum), Pd (palladium), Au
(gold), Ni (nickel), Nd (neodymium), Ir (iridium), Cr (chro-
mium), i (lithium), Ca (calcium), Mo (molybdenum), Ti
(tin), W (tungsten), MoW (molybdenum-tungsten), and
Al/Cu (aluminum/copper).

The organic light emitting display device may further
include a pixel define layer formed at an edge of the pixel
electrode to have the pixel electrode exposed.

The active layer may be polycrystal silicon obtained by
crystallizing amorphous silicon.

The first conductive layer may include impurity doped
silicon.

End portions of the active layer and the first conductive
layer may be arrayed on the same plane and end portions of
the first lower electrode and the first upper electrode of the
capacitor may be arrayed on the same plane.

End portions of the second conductive layer and the third
conductive layer may be arrayed on the same plane, end
portions of the lower electrode and the upper electrode of the
fanout may be arrayed on the same plane, and end portions of
the second lower electrode and the second upper electrode of
the capacitor may be arrayed on the same plane.

The organic light emitting display device may further
include, on the pixel electrode, an intermediate layer includ-
ing a light emitting layer and an opposite electrode formed on
the intermediate layer.

The thickness of the second insulation layer may be thicker
than that of the first insulation layer.

According to another aspect of the present invention, a
method of manufacturing an organic light emitting display
device includes sequentially forming a semiconductor layer
and a first conductive layer on and above a substrate and
patterning the semiconductor layer and the first conductive
layer into an active layer and source/drain areas of a thin film
transistor, in a first mask process, forming a first insulation
layer on a structure of the first mask process, sequentially
forming a second conductive layer and a third conductive
layer on and above the first insulation layer, and simulta-
neously patterning the first insulation layer, the second con-
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ductive layer, and the third conductive layer into a gate lower
electrode and a gate upper electrode of the thin film transistor,
a lower electrode and an upper electrode of a fanout, and a
pixel electrode, in a second mask process, forming a second
insulation layer on a structure of the second mask process and
removing the second insulation layer to have part of the
source/drain areas and part of the pixel electrode exposed, in
a third mask process, forming a fourth conductive layer on a
structure of the third mask process and patterning the fourth
conductive layer into source/drain electrodes of the thin film
transistor, in a fourth mask process, and forming a third insu-
lation layer on a structure of the fourth mask process and
removing the second insulation layer and the third insulation
layer to have the pixel electrode exposed, in a fifth mask
process.

In the first mask process, the first lower electrode and the
first upper electrode of a capacitor may be simultaneously
patterned with the active layer and the source/drain areas of
the thin film transistor.

In the first mask process, a first half-tone mask including a
semi-transmissive portion formed at a position corresponding
to the central portion of the active layer may be used.

In the second mask process, the second lower electrode and
the second upper electrode of a capacitor may be simulta-
neously patterned with the gate lower electrode and the gate
upper electrode of the thin film transistor.

In the second mask process, a second half-tone mask
including a semi-transmissive portion formed at a position
corresponding to the pixel electrode may be used.

The method may further include sequentially forming an
intermediate layer including a light emitting layer, and an
opposite layer, on a structure of the fifth mask process.

The second conductive layer may include at least one mate-
rial selected from a group consisting of ITO, IZ0, ZnO, and
In203.

The third conductive layer may include at least one mate-
rial selected from a group consisting of Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, MoW, and Al/Cu.

The method may further include forming a buffer layer on
the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the present invention, and
many of the attendant advantages thereof, will become
readily apparent as the same becomes better understood by
reference to the following detailed description when consid-
ered in conjunction with the accompanying drawings in
which like reference symbols indicate the same or similar
components, wherein:

FIGS. 1-5 are cross-sectional views schematically illus-
trating the manufacturing process according to a first mask
process of an organic light emitting display device according
to an exemplary embodiment of the present invention;

FIGS. 6-9 are cross-sectional views schematically illus-
trating the manufacturing process according to asecond mask
process of an organic light emitting display device according
to an exemplary embodiment of the present invention;

FIGS. 10 and 11 are cross-sectional views schematically
illustrating the manufacturing process according to a third
mask process of an organic light emitting display device
according to an exemplary embodiment of the present inven-
tion;

FIGS. 12 and 13 are cross-sectional views schematically
illustrating the manufacturing process according to a fourth
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4

mask process of an organic light emitting display device
according to an exemplary embodiment of the present inven-
tion;

FIGS. 14 and 15 are cross-sectional views schematically
illustrating the manufacturing process according to a fifth
mask process of an organic light emitting display device
according to an exemplary embodiment of the present inven-
tion; and

FIG. 16 is a cross-sectional view of an organic light emit-
ting display device according to an exemplary embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The attached drawings for illustrating exemplary embodi-
ments of the present invention are referred to in order to gain
a sufficient understanding of the present invention, the merits
thereof, and the objectives accomplished by the implementa-
tion of the present invention. Hereinafter, the present inven-
tion will be described in detail by explaining exemplary
embodiments of the invention with reference to the attached
drawings. Like reference numerals in the drawings denote
like elements.

FIGS. 1-15 are cross-sectional views schematically illus-
trating processes of manufacturing an organic light emitting
display device 1 according to the presentinvention. FIG. 16 is
a cross-sectional view of the organic light emitting display
device 1 formed according to the above manufacturing pro-
cesses.

Referring to FIG. 16, the organic light emitting display
device 1 includes a substrate 10, a buffer layer 11, a thin film
transistor (TFT) 2, a capacitor 3, an organic light emitting
element 4, and a fanout 5. The substrate 10 may be formed of
atransparent glass material having SiO2 as a main ingredient.
Also, the substrate 10 may be formed of an opaque material or
other materials such as a plastic material. However, for a
bottom emission type organic light emitting display device in
which an image is formed toward the substrate 10, the sub-
strate 10 is formed of a transparent material.

The bufferlayer 11 may be provided on an upper surface of
the substrate 10 to facilitate the flatness of the substrate 10 and
prevent the intrusion of impurity elements. The buffer layer
11 may be deposited by using SiO2 (silicon dioxide) and/or
SiNx (silicon nitride) in a variety of deposition methods such
as a plasma enhanced chemical vapor deposition (PECVD)
method, an atmospheric pressure CVD (APCVD) method,
and a low pressure CVD (LPCVD).

Referring to FIG. 1, a semiconductor layer 12 and a first
conductive layer 13 are sequentially formed on and above the
bufferlayer 11. The semiconductor layer 12 may be formed of
polycrystal silicon obtained by first depositing and crystalliz-
ing amorphous silicon. The amorphous silicon may be crys-
tallized by a variety of methods such as a rapid thermal
annealing (RTA) method, a solid phase crystallization (SPC)
method, an excimer laser annealing (ELA) method, a metal
induced crystallization (MIC) method, a metal induced lat-
eral crystallization (MILC) method, and a sequential lateral
solidification (SLS) method. The semiconductor layer 12
formed of polycrystal silicon obtained by crystallizing amor-
phous silicon is patterned to an active layer 212 of the TFT 2
and a first lower electrode 312 of the capacitor 3, which will
be described later.

The first conductive layer 13 is deposited on the semicon-
ductor layer 12. The first conductive layer 13 is patterned to
form source/drain areas 213q and 2136 of the TFT 2 orto a
first upper electrode 313 of the capacitor 3 by depositing and
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thermally treating (crystallizing) amorphous silicon includ-
ing N-type or P-type impurity.

Referring to FIG. 2, a first photoresist layer P1 is formed by
removing a solvent from the photoresist coated on an upper
surface of a structure of FIG. 1, by pre-baking or soft baking.
Then, a first mask M1 with a predetermined pattern is pre-
pared and aligned to the substrate 10 to pattern the first pho-
toresist layer P1.

The first mask M1 includes a first half-tone mask having a
light transmissive portion M11, light shielding portions
M12a, M12b, and M12¢, and a semi-transmissive portion
M13. The light transmissive portion M11 transmits light of a
predetermined wavelength range, the light shielding portions
M12a, M12b, and M12¢ shield light emitted thereon, and the
semi-transmissive portion M13 transmits part of the light
emitted thereon.

The first mask M1 illustrated in FIG. 2 is a conceptual mask
for explaining the function of each part of the mask. Actually,
the first mask M1 may be formed on a transparent substrate
such as quartz Qz, as a predetermined pattern. The light
shielding portions M12a, M1254, and M12¢ are formed by
patterning a material such as chromium Cr or chromium
(oxide) dioxide CrO2 on a quartz substrate. The semi-trans-
missive portion M13 may control the transmissivity of light
emitted thereon by adjusting the composition ratio or thick-
ness of components, by using at least one of materials such as
Cr (chromium), Ir (iridium), Mo (molybdenum), Ta (tanta-
lum), and Al (aluminum).

The first mask M1 with the above-described pattern is
aligned to the substrate 10 and exposure is performed by
emitting light of a predetermined wavelength range to the first
photoresist layer P1.

Referring to FIG. 3, a pattern of a remaining photoresist
layer is left after a developing process, to remove the first
photoresist layer P1 of the exposed area, is performed.
Although in the present embodiment a positive-PR is used so
that an exposed area may be removed, the present invention is
not limited thereto and thus a negative-PR may be used.

InFIG. 3, a photoresist layer portion P11 corresponding to
the light transmissive portion M11 of the first mask M1 is
removed, whereas photoresist layer portions P12a, P12b, and
P12¢ respectively corresponding to the light shielding por-
tions M12a, M12b, and M12¢ and a photoresist layer portion
P13 corresponding to the semi-transmissive portion M13 are
left. The thickness of the photoresist layer portion P13 corre-
sponding to the semi-transmissive portion M13 is thinner
than those of the photoresist layer portions P12a, P125, and
P12¢ corresponding to the light shielding portions M12a,
M12b, and M12¢. The thickness of the photoresist layer por-
tion P13 may be adjusted by the composition ratio or thick-
ness of a material forming the pattern of the semi-transmis-
sive portion M13.

The semiconductor layer 12 and the first conductive layer
13 on and above the substrate 10 are etched by using an
etching apparatus, using a pattern of the photoresist layer
portions P12a, P12b, P12¢, and P13 as a mask. A structure in
the photoresist layer portion P11, where no photoresist layer
is left, is first etched and the photoresist layer portions P12a,
P12b,P12¢, and P13 are partially etched. The etching process
may be performed by a variety of methods such as a wet
etching method or a dry etching method.

Referring to FIG. 4, while the first etching process is car-
ried out, the semiconductor layer 12 and the first conductive
layer 13 of the photoresist layer portion P11, where no pho-
toresist layer is left, are etched. Although the photoresist layer
portion P13 of FIG. 3 corresponding to the semi-transmissive
portion M13 of FIG. 2 is etched, a lower structure thereof is
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left without change. The lower structure may be formed later
into the active layer 212 and an electrode area 213 which will
be used to create the source/drain areas 213a and 2135 of the
TFT 2, and the first lower electrode 312 and the first upper
electrode 313 of the capacitor 3. The photoresist layer por-
tions P12a, P12b, and P12¢ corresponding to the light shield-
ing portions M12a, M124, and M12¢ are partially left in spite
of the first etching process, which are used as a mask in the
second etching process.

Referring to FIG. 5, the photoresist layer portions P12a,
P125, and P12c illustrated to be left in FIG. 4 are all etched
after the second etching process. In particular, apart of the
electrode area 213 under the area where the photoresist layer
is partially removed, that is, between the photoresist layer
portions P12a and P125 of FIG. 4, is etched so that the
unetched area may be formed into the source/drain areas 213a
and 2134 of the TFT 2.

In FIG. 5, since the active layer 212 and the source/drain
areas 213a and 2135 of the TFT 2 and the first lower electrode
312 and the first upper electrode 313 of the capacitor 3 are
simultaneously patterned on the same structure using the
same single first mask M1, the active layer 212 of the TFT 2
and the first lower electrode 312 of the capacitor 3, and the
source/drain areas 213a and 2135 of the TFT 2 and the first
upper electrode 313 of the capacitor 3, may be formed of the
same material in the same layer, respectively.

Also, since the active layer 212 and the source/drain areas
213a and 21356 of the TFT 2 and the first lower electrode 312
and the first upper electrode 313 of the capacitor 3 are simul-
taneously patterned by using the same single first mask M1,
the shape of an end portion formed by each of the active layer
212 and the source/drain areas 213a and 2135 of the TFT 2
and the shape of an end portion formed by each of the first
lower electrode 312 and the first upper electrode 313 of the
capacitor 3 are matched with each other.

Referring to FIG. 6, a first insulation layer 14, a second
conductive layer 15, and a third conductive layer 16 are
sequentially deposited on and above the structure of FIG. §
that 1is the resultant of a first mask process, and a second
photoresist layer P2 is formed thereon and a second mask M2
is aligned to the substrate 10.

The first insulation layer 14 may be obtained by depositing
an inorganic insulation layer such as SiNx or SiO2 in a
method such as the PECVD method, the APCVD method, or
the LPCVD method. The first insulation layer 14 is interposed
between the active layer 212 and a gate lower electrode 215 of
the TFT 2 that will be described later with respect to FIG. 8,
to function as a gate insulation layer of the TFT 2, and simul-
taneously interposed between the first upper electrode 313
and a second lower electrode 315 of the capacitor 3 that will
be described later with respect to FIG. 8, to function as a first
dielectric layer of the capacitor 3.

The second conductive layer 15 may include at least one
transparent material selected from a group consisting of ITO,
170, 7n0, and In2P3. The second conductive layer 15
becomes parts of a pixel electrode 415 (FIG. 8) of the organic
light emitting display device 1, the gate lower electrode 215
(FIG. 8)of the TFT 2, the second lower electrode 315 (FIG. 8)
of the capacitor 3, and a lower electrode 515 (FIG. 8) of the
fanout 5, which will be described later.

Although in the present embodiment the second conduc-
tive layer 15 is formed as a layer, the present invention is not
limited thereto and the second conductive layer 15 may be
formed of multilayered conductive materials. That is, when
the pixel electrode 415 is formed of only a transparent mate-
rial as in the present embodiment, the second conductive layer
15 may be used for a bottom emission type light emitting
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display device in which an image is formed toward the sub-
strate 10. In contrast, for a front light emitting display device
in which an image is formed toward the opposite side of the
substrate 10, the second conductive layer 15 is formed into a
multilayer. For example, a reflection layer may be formed by
depositing a conductive material having a reflection property
and then a transparent conductive material as in the present
embodiment. Also, the second conducive layer 15 may be
deposited in not only two layers but a multilayer as necessary.

The third conductive layer 16 may include at least one
material selected from a group consisting of Ag, Mg, Al, P,
Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, MoW, and Al/Cu.
The third conductive layer 16 may become parts of a gate
upper electrode 216 (FIG. 8) of the TFT 2, a second upper
electrode 316 (FIG. 8) of the capacitor 2, and an upper elec-
trode 516 (FIG. 8) of the fanout 5, which will be described
layer.

The second mask M2 is a half-tone mask having a light
transmissive portion M21, light shielding portions M22a,
M22b, and M22¢, and a semi-transmissive portion M23. The
light transmissive portion M21 transmits light of a predeter-
mined wavelength range, the light shielding portions M22a,
M22b, and M22¢ shield light emitted thereon, and the semi-
transmissive portion M23 has a pattern corresponding to the
pixel electrode 415. After the second mask M2 having the
above pattern is aligned to the substrate 10, light of a prede-
termined wavelength range is emitted to the second photore-
sist layer P2.

Referring to FIGS. 6 and 7, a photoresist layer portion P21
corresponding to the light transmissive portion M21 of the
second mask M2 is removed, whereas photoresist layer por-
tions P22a, P22b, and P22¢ respectively corresponding to the
light shielding portions M22a, M22b, and M22¢ and a pho-
toresist layer portion P23 corresponding to the semi-trans-
missive portion M23 are left. The thickness of the photoresist
layer portion P23 corresponding to the semi-transmissive
portion M23 is thinner than those of the photoresist layer
portions P22a, P22b, and P22c¢ corresponding to the light
shielding portions M22a, M22b, and M22¢. The thickness of
the photoresist layer portion P23 may be adjusted by the
composition ratio or thickness of a material forming the pat-
tern of the semi-transmissive portion M23.

The second conductive layer 15 and the third conductive
layer 16 on and above the substrate 10 are etched by using an
etching apparatus, using a pattern of the photoresist layer
portions P22a, P22b, P22¢, and P23 as a mask. A structure in
the photoresist layer portion P21 where no photoresist layer is
left is first etched and the photoresist layer portions P22a,
P22b,P22¢, and P23 are partially etched. The etching process
may be performed by a variety of methods such as a wet
etching method or a dry etching method.

Referring to FIG. 8, during the first etching process, the
second and third conductive layers 15 and 16 of the photore-
sist layer portion P21 where no photoresist layer is left are
etched. Although the photoresist layer portion P23 of FIG. 7
corresponding to the semi-transmissive portion M23 of FIG.
6 is etched, the pixel electrode 415 and a portion 16R of the
third conductive layer 16 is left without change. The photo-
resist layer portions P22a, P22b, and P22¢ corresponding to
the light shielding portions M22a, M225, and M22¢ are par-
tially left in spite of the first etching process, which are used
as a mask in the second etching process.

Referring to FIG. 9, the photoresist layer portions P22a,
P22b, and P22c illustrated to be left in FIG. 8 are all etched
after the second etching process. In particular, in the pixel
electrode area where the photoresist layer is partially
removed, the portion 16R of the third conductive layer 16
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above the pixel electrode area is etched and part of the second
conductive layer 15 is formed into the pixel electrode 415.

InFIG. 9, the pixel electrode 415, the gate lower and upper
electrodes 215 and 216 of the TFT 2, the second lower and
upper electrodes 315 and 316 of the capacitor 3, and the lower
and upper electrodes 515 and 516 of the fanout 5 are simul-
taneously patterned on the same structure using the same
single second mask M2. Accordingly, the pixel electrode 415,
the gate lower electrode 215 of the TFT 2, the second lower
electrode 315 of the capacitor 3, and the lower electrode 515
of the fanout 5, may be formed of the same material in the
same layer. Also, the gate upper electrode 216 of the TFT 2,
the second upper electrode 316 of the capacitor 3, and the
upper electrode 516 of the fanout 5, may be formed of the
same material in the same layer.

According to the organic light emitting display device 1
according to the present invention and a manufacturing
method thereof, the fanout 5 is formed of the same material in
the same layer as that of the gate lower and upper electrodes
215 and 216, which will be described in detail later.

Referring to FIG. 10, a second insulationlayer 17 is formed
on the structure of FIG. 9 that is a result of the second mask
process. A third photoresist layer P3 is formed on the second
insulation layer 17. A third mask M3 is aligned to the sub-
strate 10.

The second insulation layer 17 may be formed of at least
one organic insulation material selected from a group con-
sisting of polyimide, polyamide, acryl resin, benzocy-
clobutene, and phenol resin, by a spin coating method. The
second insulation layer 17 is formed to have a sufficient
thickness, for example, to be thicker than the first insulation
layer 14, so as to function as an interlayer insulation layer
between the gate lower and upper electrodes 215 and 216 and
source/drain electrodes 2184 and 2185 of the TFT 2 (FIG. 13)
and as a second dielectric layer between the second lower and
upper electrodes 315 and 316 and a third electrode 318 of the
capacitor 3 (FIG. 13). The second insulation layer 17 may be
formed of not only the above organic insulation materials but
the organic insulation material used for the first insulation
layer 14, or by alternating an organic insulation material and
an inorganic insulation material.

The third mask M3 has a pattern consisting of light trans-
missive portions M31a, M315, and M31c respectively corre-
sponding to a part of the pixel electrode 415 and parts of the
source/drain areas 213a and 2135, and a light shielding por-
tion M32. The third mask M3 having the above pattern is
aligned to the substrate 10 and exposure is performed on the
third photoresist layer P3.

Referring to FIG. 11, the organic light emitting display
device 1 is schematically illustrated after the exposed por-
tions of the third photoresist layer P3 are removed and then
etching is performed by using a remaining photoresist layer
pattern as a mask. Holes H1, H2, and H3 exposing areas
corresponding to the pixel electrode 415 and the source/drain
areas 213a and 2135 are formed.

Referring to FIG. 12, a fourth conductive layer 18 is
formed on the structure of FIG. 11 that is a result of a third
mask process. A fourth photoresist layer P4 is formed on the
fourth conductive layer 18. A fourth mask M4 is aligned to the
substrate 10.

The fourth conductive layer 18 may be formed of the same
conductive material as that of the second or third conductive
layer 15 or 16. The present invention is not limited thereto,
and thus, the fourth conductive layer 18 may be formed of a
variety of conductive materials. Also, the conductive material
may be deposited with a sufficient thickness enough to fill the
holes H1, H2, and H3.
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The fourth mask M4 includes a light transmissive portion
M41 and light shielding portions M42a, M42b, and M42c.
After the fourth photoresist layer P4 is exposed and devel-
oped by using the fourth mask M4 having the above-de-
scribed pattern, an etching process is performed by using a
remaining photoresist layer pattern as a mask.

Referring to FIG. 13, as a result of a fourth mask process,
source/drain electrodes 218a and 218b connected to the
source/drain areas 213a and 2135 via the holes H1, H2, and
H3 are formed on the second insulation layer 17. The source
and drain electrodes 2184 and 2185 contact the pixel elec-
trode 415 by second electrode 218¢ via the hole H3 connected
to the pixel electrode 415. Also, the third electrode 318 of the
capacitor 3is formed of the same material in the same layer as
that of the source/drain electrodes 218a and 2185 and second
electrode 218¢.

Referring to FIG. 14, a third insulation layer 19 is formed
on the structure of FIG. 13 that is a result of a fourth mask
process. A fifth mask M5 is aligned to the substrate 10.

The third insulation layer 19 may be formed of at least one
organic insulation material selected from a group consisting
of polyimide, polyamide, acryl resin, benzocyclobutene, and
phenol resin, by a spin coating method. The third insulation
layer 19 may be formed of not only the organic insulation
material but the inorganic insulation material used for the first
and second insulation layers 14 and 17. The third insulation
layer 19 functions as a pixel define layer (PDL) of an organic
light emitting display device which will be described later,
after an etching process using a fifth mask M5.

The fifth mask M5 includes a light transmissive portion
M51 corresponding to the pixel electrode 415 and a light
shielding portion M52 corresponding to the other area. When
light is emitted to the fifth mask M5, the organic insulation
material of the second and third insulation layers 17 and 19 to
which light is emitted may be directly removed by dry etching
(FIG. 15). Although in the above-described first through
fourth mask processes the photoresist layer is exposed and
developed and then the lower structure is patterned by using
the developed photoresist layer as a mask, in the present
embodiment in which the organic insulation material is used,
the photoresist layer is not separately used and the third
insulation layer 19 is directly dry-etched.

Referring to FIGS. 15 and 16, the second and third insula-
tion layers 17 and 19 are etched so that a hole H4 may be
formed to have the pixel electrode 415 exposed. Accordingly,
a pixel define layer 416 for defining a pixel is formed. The
pixel define layer 416 has a predetermined thickness so that
the interval between the edge of the pixel electrode 415 and an
opposite electrode 419 (FIG. 16) may be increased. Thus, a
phenomenon that an electric field is concentrated on the edge
of the pixel electrode 415 is prevented so that short circuit
between the pixel electrode 415 and the opposite electrode
419 may be prevented.

Referring to FIG. 16, an intermediate layer 418 including
an organic light emitting layer 417 and the opposite electrode
419 are formed on the pixel electrode 415 and the pixel define
layer 416. The organic light emitting layer 417 emits light by
the electric driving of the pixel electrode 415 and the opposite
electrode 419. The organic light emitting layer 417 may be
formed of a small molecule or polymer organic.

When the organic light emitting layer 417 is formed of a
small molecule organic, in the intermediate layer 418, a hole
transport layer (HTL) and a hole injection layer (HIL) may be
deposited around the organic light emitting layer 417 in a
direction toward the pixel electrode 415 and an electron trans-
portlayer (ETL) and an electron injection layer (EIL) may be
deposited in a direction toward the opposite electrode 419.
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Besides the above configuration, a variety of layers may be
deposited as necessary. An available organic material may
include copper phthalocyanine (CuPc), N,N-Di(naphthalene-
1-y])-N,N'-diphenyl-benzidine (NPB), and tris-8-hydrox-
yquinoline aluminum (Alg3).

When the organic light emitting layer 417 is formed of a
polymer organic, in the intermediate layer 418, only the hole
transport layer (HTL) may be included around the organic
light emitting layer 417 in a direction toward the pixel elec-
trode 415. The hole transport layer (HTL) may be formed
above the pixel electrode 415 by an inkjet printing or spin
coating method, by using poly-(2.4)-ethylene-dihydroxy
thiophene (PEDOT) or polyaniline (PANI). As an available
organic material, a poly-phenylenevinylene (PPV) based or
polyfluorene based polymer organic may be used. A color
pattern may be formed by a general method such as an inkjet
printing or spin coating method or a thermal transfer method
using laser.

The opposite electrode 419 that is a common electrode is
deposited on the intermediate layer 418 including the organic
light emitting layer 417. In the organic light emitting display
device according to the present embodiment, the pixel elec-
trode 415 is used as an anode electrode and the common
electrode 419 is used as a cathode electrode. Also, the polari-
ties of the electrodes may be reversed.

In the bottom emission type organic light emitting display
device in which an image is formed toward the substrate 10,
the pixel electrode 415 becomes a transparent electrode and
the opposite electrode 419 becomes a reflection electrode.
The reflection electrode may be formed by thinly depositing
metal having a small work function, for example, Ag, Mg, Al,
Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, or a com-
pound thereof.

Although it is not illustrated in the drawings, a seal member
(not shown) and a moisture absorbent (not shown) to protect
the organic light emitting layer 417 from external moisture or
oxygen may be further provided on the opposite electrode
419.

As described above, according to the organic light emitting
display device according to the present invention, and the
manufacturing method thereof, since the organic light emit-
ting display device having the above-described structure is
manufactured by using a small number of masks, manufac-
turing costs may be reduced due to the decrease in the number
of masks and a simplified manufacturing process. Also, since
the capacitor is formed of three electrodes and two dielectric
layers, the capacity of the capacitor may be increased without
increasing the size of the capacitor. Thus, decrease in the
aperture ratio of the organic light emitting display device may
be prevented. Furthermore, since the fanout is protected by
two insulation layers, the fanout may be protected from the
intrusion of moisture.

In detail, according to the organic light emitting display
device according to the present invention, and the manufac-
turing method thereof, the fanout 5 is formed in the same layer
as that of the gate lower and upper electrodes 215 and 216 of
the TFT 2. In detail, according to a general organic light
emitting display device and a manufacturing method thereof,
a fanout is generally formed in the same layer as that of the
source/drain electrodes 2184 and 2185 of FIG. 16. In this
case, since the fanout is protected only by the pixel define
layer 416, the fanout is highly likely to be exposed to mois-
ture. When moisture intrudes into the fanout, the fanout is
corroded so that a defect may be generated in a data line.

To solve the above problem, in the organic light emitting
display device according to the present invention, and the
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manufacturing method thereof, the fanout 5 is formed in the
same layer as that of the gate lower and upper electrodes 215
and 216 of the TFT 2.

The fanout S includes the lower electrode 515 formed from
the second conductive layer 15 and the upper electrode 516
formed from the third conductive layer 16. As described
above, the second conductive layer 15 may include at least
one transparent material selected from a group consisting of
1TO, 170, ZnO, and In2P3. The third conductive layer 16 may
include at least one material selected from a group consisting
of Ag, Mg, Al, Pt, Pd, Ay, Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W,
MoW, and Al/Cu. That is, the fanout 5 has a dual-layer struc-
ture of a transparent electrode and a metal electrode, or a
multilayer structure.

When the fanout 5 is configured in the above method, since
the fanout 5 is protected by two insulation layers of the second
insulation layer 17, functioning as an interlayer insulation
layer, and the third insulation layer 19, functioning as the
pixel define layer 416, the fanout 5 may be protected from the
intrusion of moisture. Furthermore, since the transparent
material such as ITO, IZ0, ZnO, and In2P3 forming the lower
electrode 515 is not corroded, even if moisture intrudes into
the fanout 5, short circuit may not be generated.

Although the organic light emitting display device is
described as a flat display device in the present embodiment,
the present invention is not limited thereto and a variety of
display devices including liquid crystal displays may be used
therefor. Also, a single TFT and a single capacitor are illus-
trated in the drawings to explain the present embodiment, this
is merely for convenience of explanation and the present
invention is not limited thereto. Thus, a plurality of TFTs and
a plurality of capacitors may be included so long as the
number of mask processes according to the present invention
is not increased.

While this invention has been particularly shown and
described with reference to exemplary embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined
by the appended claims.

What is claimed is:

1. An organic light emitting display device comprising:

an active layer of a thin film transistor formed on a sub-
strate;

a first conductive layer separately formed at opposite edge
portions of the active layer;

a first insulation layer formed on the substrate and the first
conductive layer;

asecond conductive layer formed to correspond to a central
area of the active layer with the first insulation layer
interposed therebetween;

a fanout lower electrode separated a predetermined dis-
tance from the second conductive layer and formed of
the same material in the same layer as that of the second
conductive layer;

a pixel electrode separated a predetermined distance from
the second conductive layer and formed of the same
material in the same layer as that of the second conduc-
tive layer;

a third conductive layer formed on the second conductive
layer;

a fanout upper electrode formed on the fanout lower elec-
trode and formed of the same material in the same layer
as that of the third conductive layer;

a second insulation layer formed on the third conductive
layer, the fanout upper electrode, and the pixel electrode;
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source and drain electrodes contacting the pixel electrode
and formed on the second insulation layer;

a first lower electrode of a capacitor separated from a
predetermined distance from the active layer and formed
of the same material in the same layer as that of the active
layer;

a first upper electrode formed on the first lower electrode of
the capacitor and formed of the same material in the
same layer as that of the first conductive layer;

a second lower electrode formed on the first upper elec-
trode of the capacitor and formed of the same material in
the same layer as that of the second conductive layer
with the first insulation layer interposed therebetween;
and

a second upper electrode formed on the second lower elec-
trode of the capacitor and formed of the same material in
the same layer as that of the third conductive layer.

2. The organic light emitting display device of claim 1, the
second conductive layer comprising at least one material
selected from a group consisting of ITO (indium tin oxide),
170 (indium zinc oxide), ZnO (zinc oxide), and In203 (in-
dium oxide).

3. The organic light emitting display device of claim 1, the
third conductive layer comprising at least one material
selected from a group consisting of Ag (silver), Mg (magne-
sium), Al (aluminum), Pt (platinum), Pd (palladium), Au
(gold), Ni (nickel), Nd (neodymium), Ir (iridium), Cr (chro-
mium), Li (littum), Ca (calcium), Mo (molybdenum), Ti (tin),
W (tungsten), MoW (molybdenum-tungsten), and Al/Cu
(aluminum/copper).

4. The organic light emitting display device of claim 1,
farther comprising a pixel define layer formed at an edge of
the pixel electrode to have the pixel electrode exposed.

5. The organic light emitting display device of claim 1, the
active layer being polycrystal silicon obtained by crystalliz-
ing amorphous silicon.

6. The organic light emitting display device of claim 1, the
first conductive layer comprising impurity doped silicon.

7. The organic light emitting display device of claim 1, the
end portions of the active layer and the first conductive layer
being arrayed on the same plane and end portions of the first
lower electrode and the first upper electrode of the capacitor
being arrayed on the same plane.

8. The organic light emitting display device of claim 1, end
portions of the second conductive layer and the third conduc-
tive layer being arrayed on the same plane, end portions of the
lower electrode and the upper electrode of the fanout being
arrayed on the same plane, and end portions of the second
lower electrode and the second upper electrode of the capaci-
tor being arrayed on the same plane.

9. The organic light emitting display device of claim 1,
further comprising, on the pixel electrode, an intermediate
layer including a light emitting layer and an opposite elec-
trode formed on the intermediate layer.

10. The organic light emitting display device of claim 1, a
thickness of the second insulation layer being thicker than
that of the first insulation layer.

11. A method of manufacturing an organic light emitting
display device, the method comprising:

sequentially forming a semiconductor layer and a first con-
ductive layer on and above a substrate and patterning the
semiconductor layer and the first conductive layer into
an active layer and source/drain areas of a thin film
transistor, in a first mask process;

forming a first insulation layer on a structure of the first
mask process, sequentially forming a second conductive
layer and a third conductive layer on and above the first
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insulation layer, and simultaneously patterning the first
insulation layer, the second conductive layer, and the
third conductive layer into a gate lower electrode and a
gate upper electrode of the thin film transistor, a lower
electrode and an upper electrode of a fanout, and a pixel
electrode, in a second mask process;
forming a second insulation layer on a structure of the
second mask process and removing the second insula-
tion layer to have part of the source/drain areas and part
of the pixel electrode exposed, in a third mask process;

forming a fourth conductive layer on a structure of the third
mask process and patterning the fourth conductive layer
into source/drain electrodes of the thin film transistor, in
a fourth mask process; and

forming a third insulation layer on a structure of the fourth
mask process and removing the second insulation layer
and the third insulation layer to have the pixel electrode
exposed, in a fifth mask process.

12. The method of claim 11, the first lower electrode and
the first upper electrode of a capacitor being simultaneously
patterned, in the first mask process, with the active layer and
the source/drain areas of the thin film transistor.

13. The method of claim 11, a first half-tone mask includ-
ing a semi-transmissive portion formed at a position corre-
sponding to the central portion of the active layer being used
in the first mask process.
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14. The method of claim 11, the second lower electrode and
the second upper electrode of a capacitor being simulta-
neously patterned with the gate lower electrode and the gate
upper electrode of the thin film transistor in the second mask
process.

15. The method of claim 11, a second half-tone mask
including a semi-transmissive portion formed at a position
corresponding to the pixel electrode being used in the second
mask process.

16. The method of claim 11, further comprising sequen-
tially forming an intermediate layer including a light emitting
layer, and an opposite layer, on a structure resulting from the
fifth mask process.

17. The method of claim 11, the second conductive layer
comprising at least one material selected from a group con-
sisting of ITO (indium tin oxide), [ZO (indium zinc oxide),
Zn0 (zinc oxide), and In203 (indium oxide).

18. The method of claim 11, the third conductive layer
comprising at least one material selected from a group con-
sisting of Ag (silver), Mg (magnesium), Al (aluminum), Pt
(platinum), Pd (palladium), Au (gold), Ni (nickel), Nd
(neodymium), Ir (iridium), Cr (chromium), Li (litium), Ca
(calcium), Mo (molybdenum), Ti (tin), W (tungsten), MoW
(molybdenum-tungsten), and Al/Cu (aluminum/copper).

19. The method of claim 11, further comprising forming a
buffer layer on the substrate.
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